Local protein synthesis during axon guidance and synaptic plasticity.
mRNA localization and regulated translation take central roles in axon guidance and synaptic plasticity. By spatially restricting gene expression within neurons, local protein synthesis provides growth cones and synapses with the capacity to autonomously regulate their structure and function. Studies in a variety of systems have provided insight into the specific roles of local protein synthesis during axonal navigation and during synaptic plasticity, and have begun to delineate the mechanisms underlying mRNA localization and regulated translation. Several powerful new tools have recently been developed to visualize each of these processes.